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1
CIRCUIT SWITCH FOR KEYBOARD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a keyboard and
more particularly, to a circuit switch for a keyboard.

2. Description of the Related Art

To prevent multiple keys of a keyboard from misjudgment
while they are pushed to work at the same time, a capacitive
circuit board is usually used to serve as the detecting circuit of
the keys. For example, U.S. Pat. No. 3,921,167 disclosed a
capacitive circuit board, which includes two boards having
respective printed circuits and an insulated layer mounted
between the two boards. Capacitance can be generated
between the printed circuits of the two boards and when the
two printed circuits are electrically connected, the electric
state of the circuit board can be detected.

Taiwan Pat. No. M377824 disclosed a keyboard membrane
circuit board, which includes corresponsive electrodes
located at the first and third membranes. Each of the elec-
trodes is connected with a capacitive electrode in series. A
second membrane is mounted between the first and third
membranes and includes a plurality of through holes. Each of
the through holes is located at a position corresponding to one
of'the electrodes, so the electrodes can contact one another via
the through holes for conduction while the second membrane
can isolate the first and third membranes from each other.

However, in the process of manufacture of the aforesaid
second membrane, burrs or irregular surfaces are subject to
formation around the through holes to make the first and third
thin membranes fail to keep consistent interval therebetween
or make the interval of some area therebetween smaller or
larger to further make the capacitance generated between the
first and third membranes fail to remain stable and to be
accurately applied to detection of actions of the keys. Besides,
electrodes and circuits need to be disposed on the first and
third membranes, so it is not easy to add or adjust the layouts
of'other sensitive circuits or grounded circuits. In this way, the
circuit design becomes more complicated and the size of the
whole circuit hardware cannot be effectively reduced.

SUMMARY OF THE INVENTION

The primary objective of the present invention is to provide
a circuit switch, content and layout of which are flexibly
adjustable as per actual needs to lower the complexity of the
circuit design and which can accurately and stably detect
actions of keys of a keyboard.

The foregoing objective of the present invention is attained
by the circuit switch formed of a first plate and a second plate.
A first sensitive portion and a second sensitive portion are
mounted on a surface of the first plate and superposed on each
other. A first insulated portion is mounted between the first
and second sensitive portions to electrically insulate them
against each other. A first conductive wire is located on the
first plate and electrically connected with the first sensitive
portion. A conductive portion is formed on a surface of the
second plate. The second plate is parallel to the first plate in
arrangement. The conductive portion corresponds to the sec-
ond sensitive portion in such a way that an interval is located
between the conductive portion and the second sensitive por-
tion. A second conductive wire is located on the second plate
and electrically connected with the conductive portion. A
grounded circuit is located between the first and second plates
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and spaced from the second sensitive portion. The grounded
circuit partially overlaps or crosses the first or second con-
ductive wire.

In light of the structure mentioned above, the first and
second sensitive portions can keep a fixed interval therebe-
tween from each other, so the capacitive effect generated can
be stable to accurately and stably detect the actions of the
keys. Besides, mounting the grounded circuit to different
positions can make the content and layout of the circuit
adjustable as per actual needs, further lowering the complex-
ity of the circuit design.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partially sectional exploded view of a first
preferred embodiment of the present invention.

FIG. 2 is a partially sectional view of the first preferred
embodiment of the present invention.

FIG. 3 is a partially sectional view of the first preferred
embodiment of the present invention in operation.

FIG. 4 is another partially sectional view of the first pre-
ferred embodiment of the present invention.

FIG. 5 is a partially sectional view of an alternative struc-
ture in accordance with the first preferred embodiment of the
present invention.

FIG. 6 is a partially sectional exploded view of another
alternative structure in accordance with the first preferred
embodiment of the present invention.

FIG. 7 is a perspective view of the alternative structure
shown in FIG. 6.

FIG. 8 is a partially sectional exploded view of a second
preferred embodiment of the present invention.

FIG. 9 is a partially sectional exploded view of an alterna-
tive structure in accordance with the second preferred
embodiment of the present invention.

FIG. 10 is a top view of the second embodiment of the
present invention.

FIG. 11 is a partially sectional exploded view of a third
preferred embodiment of the present invention.

FIG. 12 is a perspective view of the third preferred embodi-
ment of the present invention.

FIGS. 13-16 are partially sectional exploded views of a
fourth embodiment of the present invention, illustrating that
the grounded circuit is located at different positions.

FIG. 17 is a partially elevation view of the present inven-
tion.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Structural features and desired effects of the present inven-
tion will become more fully understood by reference to four
preferred embodiments given hereunder. However, it is to be
understood that these embodiments are given by way of'illus-
tration only, thus are not limitative of the claim scope of the
present invention.

Referring to FIGS. 1-2, a circuit switch 10 for keys of a
keyboard in accordance with a first preferred embodiment of
the present invention is formed of a first plate 20 and a second
plate 30. Each of the first and second plates 20 and 30 is made
of'a flexible membrane, such as Mylar®, which can be exter-
nally forced to bend. The detailed descriptions and operations
of these elements as well as their interrelations are recited in
the respective paragraphs as follows.

A conductive laminated first sensitive portion 21, a lami-
nated first insulated portion 23, and a conductive laminated
second sensitive portion 25 are mounted to a top side of the
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first plate 20 in order by means of printed coating or electro-
plating. The first insulated portion 23 is held between the first
sensitive portion 21 and the second sensitive portion 25 to
electrically insulate them against each other. The first sensi-
tive portion 21 is laterally electrically connected with a first
conductive wire 27 which is adapted for connection with a
signal wire or a scan line. A grounded circuit 40 is disposed on
atop side of the first insulated portion 23 and spaced from the
second sensitive portion 25 in a predetermined interval. A
second insulated portion 29 is disposed on top sides of the
second sensitive portion 25 and the grounded circuit 40 and
includes a hollow portion 28 formed at a midsection thereofto
expose a corresponsive midsection of the second sensitive
portion 25 from the hollow portion 28.

A conductive portion 31 is disposed on a bottom side of the
second plate 30 and laterally electrically connected with a
second conductive wire 32. The first and second conductive
wires 27,32 are electrically connected with a signal processor
(not shown). A third insulated portion 33 is disposed on the
bottom side of the second plate 30 and similarly includes a
hollow portion 35. The conductive portion 31 is located at the
hollow portion 35 to be exposed at the bottom side of the
second plate 30. The grounded circuit 30 is located between
the first and second plates 20,30, and as shown in FIG. 17, the
grounded circuit 40 partially overlaps or crosses the first and
second conductive wires 27,32.

Referring to FIG. 2 again, the first and second plates 20,30
are superposed on each other in such a way that they are
spaced from each other in parallel. The bottom side of the
second plate 30 corresponds to the top side of the first plate
20. The second and third insulated portions 29, 33 contact
against each other. The conductive portion 31 is located inside
the two hollow portions 28,35 and mounted over the second
sensitive portion 25 in a predetermined interval.

Referring FIG. 3, when the present invention is applied to
a key (not shown), the first and second plates 20,30 are
mounted below the key and while a user’s finger pushes the
key, the key contacts against the top side of the second plate
30 where the top side corresponds to the conductive portion
31 and then the second plate 30 is partially forced for defor-
mation to further make the conductive portion 31 electrically
conduct the second sensitive portion 25. When the conductive
portion 31 and the second sensitive portion 25 are mutually
electrically conducted, the capacitance can be electrically
conducted by the conductive portion 31 to be transmitted to
the second conductive wire 32. In this way, it can be deter-
mined that the corresponsive key has acted.

The first insulated portion 23 is disposed between the sec-
ond sensitive portion 25 and the first sensitive portion 21 to
make the first and second sensitive portions 21,25 keep a
constant interval, so overgreat deviation will not happen in the
process of production to make the capacitive eftect between
the first and second sensitive portions 21,25 relatively stable.
Besides, the sensitive area between the first and second sen-
sitive portions 21,25 are larger, so the capacitance becomes
relatively greater.

Inlight of'the above, the actions of the keys can be detected
more accurately and stably relatively.

Referring to FIGS. 4-5, an insulated ring 37 or a partition
layer 39 can alternatively be mounted between the first and
second plates 20,30 for increasing the distance between the
conductive portion 31 and the second sensitive portion 25.
Besides, the second and third insulated portions can be
replaced by two partition layers to reach the same purpose.

Referring FIGS. 6-7, one or more sets of the first sensitive
portion 21, the first insulated portion 25, the second sensitive
portion 25, and the second insulated portion 29 can be super-
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4

posed on the top side of the first plate 20 for increasing the
electric capacity of the circuit switch of the present invention
to further enhance the detective effect of the actions of the
keys.

Referring to FIGS. 8-10, a circuit switch 50 constructed
according to a second preferred embodiment of the present
invention is structurally similar o that of the first preferred
embodiment of the present invention, having the following
differences. The second sensitive portion 53 located on the
top side of the first plate 51 is annular and includes a hollow
portion 59. The first conductive wire 54 is electrically con-
nected with the second sensitive portion 53. The second insu-
lated portion 55 is covered on the second sensitive portion 53
and the first conductive wire 54 to expose a part of the first
sensitive portion 58 through the hollow portion 59. Referring
to FIG. 9, in the circuit switch of the second preferred
embodiment, a partition layer 56 can be alternatively
mounted between the first and second plates 51,52. In this
way, when the second plate 52 is oppressed to make the
conductive portion 57 stopped against the first sensitive por-
tion 58. The capacitive effect generated between the first and
sensitive portions 58,53 can he conducted via the conductive
wire 54 to reach the purpose of the present invention.

Referring to FIGS. 11-12, a circuit switch 60 constructed
according to a third preferred embodiment of the present
invention is structurally similar to that of the second preferred
embodiment, having the following differences. An electri-
cally conductive coupling portion 63 is formed at the same
sides of the first and second insulated portions 64,65 and
electrically connected with the first sensitive portion 61 and a
third sensitive portion 66 superposed on a top side of the
second insulated portion 65, running through the first and
second insulated portions 64,65. In this way, the first sensitive
portion 61 is conducted with the third sensitive portion 66 to
increase the capacitive sensitive area to further increase the
electric capacity.

Referring to FIGS. 13-16, a circuit switch 70 constructed
according to a fourth preferred embodiment of the present
invention, having the following characteristics recited below.
The first sensitive portion 72, the first insulated portion 73,
and the second sensitive portion 74 are mounted to the first
plate 71 in order. The grounded circuit 75 is mounted to the
surface of the first insulated portion 73. The first and second
plates 71,76 can be separated from each other by a partition
layer 77 to achieve the purpose of the present invention. The
grounded circuit 75 can be mounted to the top or bottom side
of the partition layer 77 as per the actual need for layout, as
shown in FIGS. 14-15, or mounted straight to the bottom side
of'the second plate 76, as shown in FIG. 16. Aforesaid various
arrangements can flexibly adjust circuit content and layout as
per actual needs to lower the complexity of the circuit design.

It is worth mentioning that a meshed conductive layer can
be mounted to each of the top sides of the first plate and the
bottom side of the second plate or to the top or bottom side of
the partition layer for grounding.

What is claimed is:

1. A circuit switch for keys of a keyboard, comprising:

a first plate, on a surface of which a first sensitive portion
and a second sensitive portion are mounted and super-
posed on each other, a first insulated portion being
mounted between the first and second sensitive portions
for electrically insulating the first and second sensitive
portions against each other, a first conductive wire being
located at the first plate and electrically connected with
the first sensitive portion;

a second plate, on a surface of which a conductive portion
is mounted, the first and second plates being arranged in
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parallel, the conductive portion corresponding to the
second sensitive portion in a way that they are spaced
from each other, a second conductive wire being located
at the second plate and electrically connected with the
conductive portion;

a grounded circuit mounted between the first and second
plates and spaced from the second sensitive portion, the
grounded circuit partially overlapping or crossing the
first or second conductive wire; and

a second insulated portion mounted to a top side of the
second sensitive portion, the second insulated portion
having a hollow portion for exposing a part of the second
sensitive portion.

2. The circuit switch as defined in claim 1, wherein the
grounded circuit is superposed on a surface of the first insu-
lated portion.

3. The circuit switch as defined in claim 1, wherein the
grounded circuit is mounted to a surface of the first plate.

4. The circuit switch as defined in claim 1, wherein a
partition layer is mounted between the first and second plates
and the grounded circuit is mounted to a surface of the parti-
tion layer where the surface of the partition layer faces the
second plate.

5. The circuit switch as defined in claim 4, wherein a
meshed conductive layer is mounted to a surface of the par-
tition layer.

6. The circuit switch as defined in claim 1, wherein a
partition layer is mounted between the first and second plates
and the grounded circuit is mounted to a surface of the parti-
tion layer where the surface of the partition layer faces the
first plate.
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7. The circuit switch as defined in claim 1, wherein a
meshed conductive layer is mounted on the surface of the first
plate.

8. The circuit switch as defined in claim 1 further compris-
ing an electrically conductive coupling portion, wherein the
coupling portion runs through the first and second insulated
portion and electrically connected with the first sensitive por-
tion and a third sensitive portion superposed on the second
insulated portion.

9. The circuit switch as defined in claim 1, wherein a
partition layer is mounted between the first and second plates.

10. The circuit switch as defined in claim 1, wherein a third
insulated portion is mounted to the second plate, the third
insulated portion having a hollow portion, the conductive
portion being located at the hollow portion.

11. The circuit switch as defined in claim 1, wherein a
meshed conductive layer is mounted to the surface of the
second plate.

12. The circuit switch as defined in claim 1, wherein the
second sensitive portion comprises a hollow portion; the con-
ductive portion corresponds to the hollow portion of the sec-
ond sensitive portion; the first sensitive portion being par-
tially exposed through the hollow portion.

13. The circuit switch as defined in claim 1 further com-
prising a second insulated portion covered on the second
sensitive portion.

14. The circuit switch as defined in claim 1, wherein at least
one said first sensitive portion and at least one said second
sensitive portion are mounted to the first plate, the at least one
said first and second sensitive portions being superposed on
the first plate electrically insulatedly and alternately.
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